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[<=>£! 

[^AFS^S] 
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olEflu)-^ S.*fl<^ ^ £^A>o]7l- -^-^^15. ^r^^l *fl£)7} 

%^ ^ 

£ 4 
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^^-fr -¥-^1^ «M2^| tftfli-KSmall and omni-direct ional biconical 

antenna for wireless communication} 

£ 7^ 3E 4*1H ^ol7> H^fe Jf£- ^^5Lo]c|-. 

-£8^- £ 64H ^ ^Efluf^ ^ol7> fio]^ «L« ^£o]cf. 

40, 42: ^ 

44:^?IM-& ^ 46:^-^^11 

48, 48a:^]l * ^2 ^Tfl^ 50: °) ^ 

52, 54:^ El:^7jl^oll ^a>^ ^}y]s\- 
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LI vj)*l L5:*fll *fl*l *fl5 ^<>1 

<17> ^ ^V^O. « ^Aj^. OVEimd) ^O.SAi, ^]*l-7fl^ Oj^^-Alo]] ^ 

<is> impulse)* <y^^ f-^He}- tW^r 7j^ ^tfl 

<i9> ^^^4^^ oje^v ^.ajo. ~ s eflolc^l 

<20> ZL^], o)^X\7}^B\ ^-#*V #*fl ZL A^o] 7^]^ W 

<y«^ ol^A]o)j ^-g-§>Jl^l. «ft=. <£^ 7 } %^ &*§S\JL 

<21> 7l#^ O.S <y^i -f-^ oj^o] opjLs] ?|^U|-C}J1 SflJE, ^-Hjl- A]~g-*Hr 
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<H3-§- nj-BM, <y^i Jf-a-fr al-g-f-^H %-g-*}7H -5d^^°1 0 > 1 fr 

<22> o]^ ^7} &t$$i&*\, ^q-7> >flAlS|al 

<24> o> EflL 4 (10) ^ ^ ^3(13)^- g±r ^ £.*H(11)4 <5>Jf HtJ|(12)S ¥ 

^€4. ^ 9? £*H(11, 12)fe €HiM4. olel^: ^M-(IO)^ 3.71^ 

^l~g-£]^r ^€^3 ^sHr4 4^ -H3^H ^^l^cf. ^IM-(IO)^ zl 

zH, =. oj^^ °KiM(io)4 #^^(13)41^ ^fluj-do)^ 7}3-*>eW*l£] ^ 

ol7> ^SHr4 1/401^0] ^7}jS}t}. ZL5lcil #JjL £^(11) 

2f ^ -£*)1(12)AH^ ^7lol7l #Jf 51*11(11)4 ZH(R1)<2J- XE3fl(12)^ 

*H(R2)^r ^-^Jl^I 4*1 ^sHr4 ^7l^M4 4^4 l/4°H Vo l h 

4°14 A*, 6 2±r #7] Z^r4 ^ 5L*fl(12)A}°14 z^* 44\H4. 
<25> £ 2^ TEM ^(horn) <?Ufl4-» °l-§-^: «&314» iL^^ ^£°14. £ 2 

°fl <?>^i4^ ^ 3M4^ 4^(feeding)-8-°.5.*l f s^j jLt^-g-o_s. 

^14. ^31^(30)^ ^3H3(30H1 ^44^ ^A>^-7> J±^4(brewster)4--° 
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1020020052463 2003/2/11 

<26> HSjuJ-, S.**<# 3 31 3 (30) £.3. «a^>5)^- TEM^ ^^47> ^( 

3f^)sHl 7}#tf. "fl^l, ^1<3(30) ^7fl^(30)<=»fl <$*}S\tz TEM4^ 

°1 w-f-^Ei 7jo) o]^ ;£2)-ofl trj-e}. ^^1^(30)^)^ 

^-o] ol^xlxl ^cf. ^7^1^(30)^1^^ 4^- TEM 

£ tb^l^ ^ol(H2)7> ?^<r* ^*fl#4. 

<27> £ 2^A-l ( %V2-H]^ If ^1-4 ^-^7l», 2^r ^iEL 3£r 1*1 

(pluser)l- i+Efiflji, 6 9? 14^ ^ *1 ^-(grounded plate)*, 8£r 

10 £ 17€- -fr^l* 4^4. ^ie)JL %S«}JE. 12 ^ TEM ^(horn)*, 16^ # 
M-Efvflcf. 5E*V, ^S-^S HI vfl^l H3fe zfzj- TEM £(18HH£] ^*1^4 ##aV°1 
T]-^, TEM ^(12HH°1 ##(16)4 3*1*(14)AHS] ^ *3 ^s}- ^ 
(lH^S} ^(8)4 ^^m(6)A>ol^ ^V^-i; q-E^tK ]£, ^ ^2^ ^ ^*1# 
(14)S] TEM £(12)*IH TEM £(18).£L3. ^4 ^7ll^(30MKl^ ^- ^ ^Tll'S 

(30) 4 ^(16)^ <&%$l ^ M-B^4. 

<28> £ 30. ^.a. £^(26)4 *V-¥- £*H(24)* r °Hl -^-^^1(33)^. Af-g-eV iL<^ 

^2fl 7l#ofl 21*1 «H3MS o J-^M-(20)2| ^^5Lolcf. 
<29> s. 3^ x\ 0.^^)1(33)^ Hl-ol^q^ 9in^W)7} A}-g-^ nfl ^-^Ajo.s. ^1 

-fr^^r ^-§-4 ^Hl ^ £*fl(26)4 *H?- 5=*fl(24)«- *1*1W. 

oo> £ 3<HH, 21, 23 £ 24ir ^ ^ s]I= (coaxial feed), ^ *1*1^& 

# 9? ^( lower cone)# M-eHUi, #3^iL Rl ^ R2fe AA (26)^1 ^ 

ol ^ s>^f JE*)1(24)^ ^oll- 4el-vfl4. 5&th L', L" ^ Lo^r 4^ -fH^l <>1, 
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<31> 7l^ofl o}^- oVtfl^ 34-, ^VEflM- ^o}S- 7 >-g-^V «y^t^ 7R> # 

^5}-^7> 4^ 1/4 °1#°1 ^711^- ^ ^^l D Jr, ^71 S^l ^lf^-H 

°vHl^ 3.7}^ ^ 3.7)} BL*h ^2fl 7l#ofl SJ^ <y^i <?Hfll4o} 

TEM2|-7> ^Tjl^ofl Ji-?-^ Z)-0.3L °JA>£]^ ^^>7l nfl-g-°H, # 7 1 ^T^o^ cj 

^^1 ^sqjL, °H 4^ ^l^l^ «J<HM-*1 -f-^ #^o] 

l^o] ol=ji7> 7l^^ 4^11 

<32> ^1^7>^ 7}^ ^#tb #2fl 7l#^ -£-*fl3* 7fl*J 

*>7l ^tb <T ^^S. <£t])^S>] 3711- 

wH^M^ olEim-1- j^lg-ofl olcf. 

<33> ^-71 7l^^] 34^1- ^S>7l A>-g-5]^ ^-fj- 

^ 2? ^ 5L*H» ^«l*Rr «>o]S^^ ^<H^i, # 

71 ^ -£*H^ ^"71 ^ -8-3*115. 33:3*1 *fl^ $£3, # 

71 -8-3*11 S^i ^ ^-7] ^ ^ ^ 51*fl* <^i^ 3#7l^7V <#7] >g 

^^^^-Ei ^-71 -8-^*11-1- -f-Sfl >S-7l -R-3^11 X^l ^AVU)-^ og^o] ^>7l 

-8-3*11 0^0^^- j±^-iEi(brewster) zM ^lfe ^Hd°l *U13 ^ 
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<34> # 7 ] SZL _^ ^-^ol^. 

<35> #71 -fr^l^l -B-^^^r 4-50^51, «>^*»llfe lO^Holt).. 

<36> # 7 ) ^J=L 5^7} # 7 | <£J^ i^irf #7lM- ^tf. Ola)], 

#7l #-¥■ -£^21 ^o]^ ^o] S , A 0 /4°W. <$7]*\, A 0 ~ 7>-g- <y^7> 

2)7] ^3)-^^ ofl^l 2f#^m. SE^b, #71 £^1^ 4>7l ^711^ l-HS. <£# 

<37> ^7>^1 % + , # 7 ] 5Lx\)±r ^°15L A 0 /4°]r%. o}^, ^ *}^- 

5^1 #71 ^Tll^ <g#^Cf. 
<38> M. Mj-^o} H ]-ol 3 q| ^V^iq-* ^H^S, ^flu|-Sl 3711- o]^A] oh 

^ St^, €^ 2fl^-ol ^-cfl^ ^-Al-g- -g-Ol^Tfl ^ &Cf. 

<39> o^}, M. ^AHHl ^^-Al-g. ^tg ^1^=# <L>31M~I- $ 

^ £^-g- %2:*H #^1*}711 ^th}. O) jZj-^ofl^ £^6)1 £Al^ fo]L} ^^1- 

3 ¥*Htt AIM £1 ^^-a- 3*fl 4#=l7ll £Al^ ^Olcf. 
<40> ^>7l^ ^-igcq ^>Efli4^ z~ #tfl<* (Ultra-wideband, UWB)£l ^7>7l o] 

<^1M- ^Efl# ^4. wH^M^i 71^-^p-s* <= 7fl <^ 

£^4°H -n-^i^ll- # < y*r°3 #31 <&3lur£| H.7l# a^l 0 H, -R-#3l^ 

T-KHS^ ^711^, § # 7 } -B-^^l #71 ^ £31* <£:l*Rr 

^7^7)- sn-i-Md ^KH sl£^- #71 *fl-g-iLS*l #71 ^ £31^1 
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^4^0.3.^4 4445i^- ^7l^-o| ^7^1 wfiEl (Brewster) 4 

O.JL «gA>S)H^. tbcf. ^4«H #4 3*I£4H #4 #4#4 44 ^f4« £ 

-g-o.5L4 <?>444 ^4(aerial wave)4-44 ^4^ ^^§r £^4. 

£ 4-fr , £ 1^4 -^HH ^tt 4°1^4 5 S ^314^ 43*1(44)4 ^J^l 

(44)4 4<34 ^^(44) 1-elHl ^44 4A}( 50 )JljjL tM§3 ^4-§- ^MH-& 

(C), 4^ 5131(40), 4^ ^ 5131(42) ^ ^#*§ 4^ ^ W 5131(40, 

42 )aH-I- 444 ^B-r-^ -fr43l(46)« ^ W £31(40 , 42)^ 

^tr 33, # ^43* 3Hr4- ^^MMl^C)^ 4 V 4 33^8: **H4 4€*l 4~¥- ^ 
tf-JjS- £31(40, 42)4 ^Sj^j, ^*M*(«4 ^#(M)£r 4^ W 5131(42)4 
£^4^, 4^(50)^: 4^ 4^ 5131(40)4 <£^44. 

> <34 4oi s q^ #314^ 4#^§ *Hf ^ W 5131(40, 42)4 ^4 4> v 4 

33* 44^r Z^-ir 3)4 tfl^ ^27} 4SL^ ^314 444- 

> S.4 ^31^^-5. 4¥^S 4^ 5L31(40)^ s\^^^o_S. 4^ 31 
2 4<3(L2)-& $Hr4. 4S^1« 4-§-*m ^-f, 4#*§ ^ 5131(40)4 4 *l*r 6 
= 612. 3*1144. <3«fl, 0fe mSL2.^\ <%34 ?H4. W 5131(42)^ Z^ 
■§- 4^cfl%l^o.^ s>jl 2fll 44(L1)« 5Hr4. ^ 43L4* A>-g-^ ^-f, 4^ 

£^(42)4 4*m 6 = 623. 3*1144. A o v 7l 33^3.^-4 ^34 311 4<3(L1)tt 

<#7] 335ljl^-4 ^34 312 4<3(L2):s.4 3°1 44444, 4^71- ^ ^ &4. 
^Hl 4*114^r ^#44. *m ^o](li)^ 7\%- <$*g^ ^4^4 4^ ^4^4 4tt 
43(°14, Ao 5 * 44)4 1/4, # a 0 /a^ 444 ^ 4^4 44444. 
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^ ^ £*0(4O, 42)^ ^^6fl^«.Ei #JjL £31(42)3}- 

H^l(40) 3-^1 ^SlJE-lj- ^o] h]-^^. -ft-#*fl(46)fe -B-^#( £l )ol 4 ~ 

50^£, w>^-a|*Wlfe io^£<y -B-^ls*), 1-^ -fM, -B-^^l ^1^, a 

-B-^^r(eo)^ ^ *H^4. ^-71 7} cf= -B-^i#^iflofl ^-wls) 

4. 

(46)^ ^Tjl^^- -B-^xfl(46) tt^HH Aj- 7l ^Tfl^ofl OJAI-S)^- <%A\^o) <$A}Z$o) # 7 j 

£ 4*11 51^ h><4 qy-o] ^ spjL ^ #j=l 5:31(40, 42)1- ^fl^SH* 

°fl ^31(46)4 ^7fl ^1 ^711^(48)^: *tfl 3 

31^(48) ^.os-j^ ^^Ai(48)ofl ^x>z]-(51 5^ 0 b )c>l ^ll 

^31^(48) o^HM- ti-^El 3", # £ 5*1H >s-7l <8>M-sMq ^^(^b)^ »H 3 
t11*I(48HH ^£ztte t )£\ me b +e t )o) 90°7> sjTflsRr ^# s 

^-M-^d ^91 h>^^4. Stt Z^-i- ig^jq- ^-^^1(46)7> nVuf^ 

3*1 41 (48)^ g AT-a 5:^(40, 42) 01 ^^oflAi -t nfl, # 7 ] Szl-uJ-a} ^ 
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<47> £ 5# -B-3*fl(46W>H e 0 ^l -B-^^IK^DS ^7} ^a}^- 

#7) ¥4=]7l ^(0 b )£ 4-§- 1^- W*4. 

<48> 1 
sin9 6 = 




i] v *<> 

< 49 > at!:, ^4^-(^ t ), # ^^4^ cf-S- <r*M 21- ###4. 

<50> feT 

sine,=i/ — sin9 A 

2] V G o 

<5i> -ft-£sfl(46)« iM^fe ^^Hr €£3 g £*H(40, 42)3 

^3 « 0 U}s]^ ^cls 1: ^ 5*4. 42H -fHSl3l(46)4 *7l*3 ^yfl^ofl ^sq^ 

§■ ^ ^Tfls] aj-^tfiE^^AH^ ^-ca^H ^^1^(48)^ 3*HH4 a 
^E| oWJm m 331^(48)^- *>4. 

<52> o]e^ ^£ ^SRr *1U ^1^(48), £ ^-4^ ^Hd£ 4£- *r^M 

^<^4. 

<53> [^ej-Al 3] r=exp(qtane A )e+o 

<54> ^ 7 ]a^ a fe ^K^M 0^ 01<0<02S ^«^^14. *l^r^ MS 

(tan)^ -^Jl^t 0 7}- ^7\-%<*} 4^ ^"71 ^^HH^ 7iEl(r)7l- ^7}^ ^-f , "+"7\ 
$3., #dt*Kr ^4-, £ 4 ^ £ 5<H1 7^^(48)^ 30^ ^<gj- 

-i} 3^]^ "+"7\ ^eh^ ^-f o]4. 
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<55> 3^ #2^, X}^^r2\ *H ^ «H ^3£4*r 3# <2 ^ 

$£4. «flM, ^*H(46)2l -fi-^-iro] ^Sl^ H 44 -fr3*l|(46)4 *7lS1 

jd^Ei 40] ^S\JL, Sl«fl *fll 331^(48)21 S-°<M £3€ 

4. -*7l 331^ *fll 331*1(48)^ 3*1*1*1 ^ -fr^l 

71 3^30.3. #3H>H 1144 ^^7>1- £3^4. 

<56> 3-7] ^.ZL-M-^i ^-^2] ^ofl #71 334 afll ^7)1^(48)* ^xr 

*Hl 331*1(48)4 4^«- S^>*>7|1 ^4. olnflSl JH^Zj-c] z^o) 

£H°> 4.E.3, ^aHH o}^. «>oiaq^ SH14» ^ ^"71 Jl^Zj- 

ol W^Ei Z^-ol £)JE^. # 7 ] S^L-^ 3i^o} sJ-eJ-plEl^ ^ ol tipg-^t}. 

ol&l*V A>^^. ^#£1^ ^1 7jol( L1 )7> ^2 Sol(L2)JL4 7J 3-^5. ZLtflS 

3-8-€4. 

<57> 4^ ^ A o^ 5L*fl(40, 42)1- ^14^ ^2} «l-olsu|^ <?>S)14 

TEM *l^*Rr ^ 5L4^ ^43* 1- ^ $14. °H, ^7l ^ £4^5] 

^3 3 3^00*=- 4£ 44 ^4. 

<58> Z 1 1 

r>-*LAi „i ^=^-ln(tan— 92cot— 91) 
4] 211 2 2 

<59> oj7H, tfi 5S« e2±= 44 4S3H14^ 3-¥- g 8H?- £*fl(42, 42) 

21 3*1* 44\fi4. 4^ £ 3-¥- £^1(40, 42)4°H #^Rr -8-31 

^1(46)21 JL-^C intrinsic) ^4 , 3i 0 14. -fi-3^1(46)7> &7]*\ 34-, -fr*l*I)(46)3 
°j2]^i(Z)^r 120^(I2)ol4. 
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<62> 



:60> ?*«444 4*«M 44 **4«>HKC)4 M«U** * 

7] ^ 3L***I «4«*tt>» ^T^l *4*t **1 1**4**. "1** 
* W 514(40, 42)^ 3*1* 44 *4*t ^ « 01% 4*4 

? ^o£, **4*1*(C)* *4 <LW*fl <^ 7 > i^d^ * 
W ^1(40 , 42)4 x d ^ 7l ^7> oh *7i ^ 

fe ^^lolt(C)^ ^ £**4 M <3^(K)7> tf£4 €44*71 4*4, 

*M4te * W **K40. 42)A >° H * fl ^ ^^^ 1(46) * J 

*«M 41 3441(48)4 41 *4«(48) *4 St 444 *7l ^>7l^ 

o^z^L *H 4l 34*1(48)4 >*7l ^714, # 

♦j*^ 41 344(48)44 *A>« <3(0H €4. 3444 HWW 

41 344(48)4 flA>*fe 41 344(48)^ 

**4(46)4 ***(«i>4 ***U 0 >** ^ ™ 

4*3. *d^Kr ^V7147V H**. -1U 344(48)^ *4*H **d4(46)44 
o S ^4*^ **>7l4fc 41 344(48)4 W(fib). § 

*tff* 4(e t )^ a*. ^ Sofl^i * * **4(46)fe Z*^ 

4 34-*W *M £*(42)4 ^o l7 > ^ 514(40)4 ^oljit^ #71 

4*4, 41 344(48)4 ^>*>- **7l4fe 344(48)4 U 4(52)4 4- 
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^±3. <gAV*M 1^(52)2] ojofl oj-ej-, Till ^7il^i(48)* ^4*V 

^71 ^^714^ *7l^4H #4]^ #eflo] s.= aj-^o.s. ^sj-^cf. xll 

^Xl<d(48)-ir -*7l ^7f7l Z^Ml X-Y ^^MH #X| € 

-T- 51X1(42, 40)S] #tfl3 ^o]^ ^-tfls ^ ^ sat]-. £ 6^ °H cfl*V ^§cf. 

£ 6* #2^, ^Hf £Xl(42)^r X|3 ^ol(L3)» #Jl, *>Jf 

3EXI(40)fe- X]4 zl°l(L4)-I- ^dl, XI 3 £o|(L3)fe XI 4 ^l(L4)iLil o]^, 
^KL4)fe XU ^o]( L i)sf ^SJ-jl xl3 ^o](L3)^ Xl2 ^o)( L2 )s>j- 3. ^o] w>^- 

n}eH XH ^ol( L4 )^ ^o^ £ ^ 0 / 4 oi ^o] h].^^. 48a^ X]3 

^<X(L3)* ^ £^1(42)5+ XI 4 ^ol(L4)# ^ 51X1(40)^1- 

°H XI $1*1 -fr*lX|(46)7> ^7lsq- 3*Kr X| 2 ^7^1^(48a)^: M-E^nf. X]2 3 XI *i (48a) 

£ 4 £ 5*11 SLA)& ^]i XI ^(48)4 4l}7}^lS XI 2 3X|>id(48aW 

ojA>5)-^ oU>z}-ol ^ 2 3XI#(48a)# <X^HHH- il-f^E] zM s]Xl *}tt ^HdSl 
«>^*>4. ^m^H, Xl2 ^Xl^(48a)£: SZL-q-^d ^H^-. ae]i|, XI 2 ^Xl^(48a) 
3 XI 2 3Xl>id(48aW ^a>*>^ ^7.>7l^-(El)^ XI 2 3 XI -Si (48a) XI ^*)^ ^ 

(54)^ i^AS SJ^>S1<H XI 2 ^Xl^d(48a)# -f-^?}- ^Xlfe ^^(54)^ ^ 

MZJ-JE ^A>Z]-ofl Wl^fl ^ nfl^-ofl, Xll ^711^(48)* -f-^H 

^-f^ ^ej X)2 ^74l^d(48a)^- ^M-«H 31*1-71 s|.(E2)*r Z^# <8=«fl 

°13£r 51X1(42)3 ^ol7> S>Jf £XI (40)3 ^^mcf 7J ^Jf , M^ofl 
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€^*§ HX)(40) 5&fe #4 HX](42)fe ^4-^1 44 S^X] £A]tV % 

Ji4 c-1 <3#^ ^ &4. 

°fl-S- £ 4 S^ir £ 5X1 44 go] ^J=L 51X1(42)4 *1 Q }7} 4 

4 EXl(40)iL4 3-f(°14, XU 3-f4 $4), #4 $ 44 £oj 444 4fe Z# 
4 a}« 0 Vo S £4^4. nfl^-ofl #Jf 51X1(42)4 ^o] 7 > *H51 ^q/44 

£4^, tfJjL 51X1(42)4 4<Xfe # 7 ] #4443 4« ^4 & 

fe4. 444, #4 X|l ^-fXl4 £ 7X1 44 £<X #j=l 51X1(42)^ zj 

»m XII ^ol(Ll) ^ XI 2 ^4(L2)J£4 4 XI 5 24(L5)S <r &4. 

^4, £ 6X1 S.*m 44 49§<8 £X1(42)4 ^o] 7 } 4-¥- 51X1(40)4 

3l°m4 4 XI 2 3^-4 *V4), ^7l#AS 444^r 4444(E2)£r 

*M 4^€4. Xl^Xl, sHf 51X1(40)3 ^ol7> ^51 ^ 0 / 4 ^ ^4^, 

*Hf 51X1(40)3 ^o]^ 4444(E2)4 4*3 4^X1 ^U* ^4 &^4. 444, A oM 
XI 2 ^3-fXH 51 8X1 44 #4 €£*8 *f-¥-£Xl(40)fe XI 3 ^ XI 4 ^<>1(L3, L4) 

J44 4 Xl5 ^<>l(L5)-& #51^- <3#€ <r 5S4. 

-8-71 -i^XH ^ a>%voi ^i^o S 4X144 £Ul4, ^4 
4^4tt 3J444J14, 4^4^ ^4X11- <*4«r %Sls. tfl44<X4 fb4. 31!- t-4 

£ ^4 ^Rr 7|^ foHl^ ^43 44* 44 444 4^ a o vh g t^] 

4 44X1^- -§^4X1 44, ^-444* 4^X1 ^ 5a* 344. S£$, #4 4« 
^« * 7 jo)i- ^.<a«fj-7fl 4 43H4 44X1* 47flM* «4 444^ ^41 

44 s.zl-4^ 444 #4 ^-4x]i- ^n-a- ^s. sa* 344. xi^-xi ^ #^3 
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<69> #^V £o] t ^°fl 3* 9131 M-^l ^4-, #Jf ^ 

«_ £ ^a>o]^ ^^i^s 31$), #€(^1:^-71)4 #7l 

°1S1 ^Tjl^ol OjA}^] tfl^ ylA>^o] <$o) S]7fl ^Md, 1?itfl SZL-^Ri ^Ol 

<?o> o]6\) icj-el-, m. ^ofl ^^j. a >oisM€ •yr^lM-l- °l-§-*>^, 

<71> 3 «}ol=IX-|2J ^Bfl^ ^7l» oi^# 3-§-^r ^ £171] 

<72> ^*)13 o.s, 5. 4# ^ ^ #-?- £*ll(40, 42)^1 ^^ofl^i -f^ 

*H(46)«- -f-^11 #^>5l^ <£^<>\ ^l^H^l ^J-^- ^lolsl- is}jL, o.^^(4 6 ) 

^71 oj^si ^2el- *>^, #71 A2^ V e o s 4fe ^ ^V^^. 

oH, V e o ^ 1^.4 ^71 nn^^i , ^2^ /im4 ^>^l7fl ^Cf. *1 3-t-, -a-*l*fl(46) 

<73> #71 ^1 ^-foflA^ ^Jf«g #J=L £^1(42)21 ^ol5f #71 ^12^1 ^^lA-1 

^ £^1(40)21 ^°1^ ^ l/4ol tf. 14^1, #71 ^27> A 0 9\ ^ 

^ofl o^*}- w>oi s q^ 9>Efll4o] ^7lfe #^ ^ ^ £31(42, 40)4°l7} ^7l# 

*ll^ 7l^^l tiHsM^S °>Efli4i- 
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V^SL ^# M. (46)51*1, «1( e « )7> 97} S\$= 

^i-^ol AV-g-^ * + , * ^ HHaM« ^flM-fil 3.7}$: 71^ ?H Hl^fl 

1/33. #<H-&7fi 

<74 > ^ f £ ^611 o^tb «H2^ #314* A>-g-^ ( 5L 451 <2^-*> w> 

<75> o^g *A> ol^f-Ai ifc^l* oMflvH ^3*J SLH<L3, & # 

^71^1 «oHMl -S-^ *r ^ 

<76> £ «HaM* <>1 * *^ ^ 

<77> ^HiLJL, uHa^l« ^lM^r ^ **fl«^ Ufl<W* 7>^. zl^zl fltf M 

f&s&o] o)6\) 42} oj^^fil fiojol Sfl^-Sl^l ^^3, °l-§- 

^ ^ji^ ^^-g- ^VtflM-s.^ 3^1-4. 
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11 

#313.2.3. A>.g-s]^ £ ^ 5LX1-I- ^h1*H=- ^ 

^-71 a o v 7 ] -f^^ ^-71 -8-^*11 a^^l «aA>2£)fe SJAV^ S3W°1 

A J-7l -fi-^lXl o^dflAiq. y.^Ei(brewster) 4°1 3^ $5.^ *ti^ 3* 

[3^8- 2] 
3] 
4] 
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5] 

[^^d- 6] 

^ 4 %H1 SH^I, #7] #J=L 5^- ^. 7 | 733)13 uiDls <g^ € ^ o_ JL^I 

*fl 1 %H1 5^1, #71 H^ 7 > ^>7l #JjL ^liLl} 

*fl 7 ^Hl flo^, ^ 7 l 3|ol£ ^o/4(^0^ <a^^7> £| 

*i ^i^i 4#)^ ^ jls ^ ^^-g- wfoi^ui^ o_Hm. 

[^t 1 * 9] 

^ 8 %H1 Si^H, ^-71 sr>«- 5^1 ^ ^71 ^7^1^ ^-g- JL^l 
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[S. 61 
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[Si 7] 
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[S. 8] 
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